Fine structural survey of tyrosine hydroxylase immunoreactive terminals in the myenteric ganglion of the rat duodenum.
We have examined whether the noradrenergic neurons have direct synaptic projections to the myenteric ganglion neurons of the duodenum and the ultrastructure of their terminals by using immunogold-silver labeling for tyrosine hydroxylase. In the neuropil of the myenteric ganglia, about half of the axon terminals contained round clear vesicles and the rest of them contained pleomorphic clear vesicles. The sizes of axon terminals contacting the dendrites as a whole were 1.62+/-0.07microm. All axon terminals formed asymmetric synaptic contacts with dendrites or somata. Immunohistochemical study revealed that the tyrosine hydroxylase-immunoreactive nerve terminals were distributed throughout the ganglia and contained exclusively pleomorphic clear synaptic vesicles (about 20-80nm long). The tyrosine hydroxylase-immunoreactive terminals were generally large (1.99+/-0.07microm). A considerable number of the tyrosine hydroxylase-immunoreactive terminals made asymmetric synaptic contacts with small dendrites, spines or somata of the myenteric ganglion neurons. Serial ultrathin sections through the myenteric neurons revealed that about 16% of the total number of axosomatic terminals showed tyrosine hydroxylase immunoreactivity. These results indicated that the myenteric ganglion neurons of the duodenum receive direct synaptic projection of sympathetic noradrenergic neurons and that their terminals contain pleomorphic vesicles and form asymmetric synaptic contacts.